ERIC 



DOCqMENT BBSUMl 



ID 199 667 



CS 005 §58 



iUTHOB 

iflLE 



INSTIIUTION 



SPONS AGENCY 



PUB BATE 
\:C0N1BACT : 

. MOIE 



Campione^ Joseph C,i And Others 
lipL'oving Memory Skills in Mentally Betarded 
Children ^ Empirical Research and Strategies for 
Jatervention* Technical Report No* ^ 196* 
Bolt, Beranek and Newman , ;Inc, ^ Cambridge, rlass 
Illinois ' Oriiv, , Orbana, Center for the SwUiy of 
Reading. ' ^ . ' ^ 

National Inst* of Child Health 
(NIH) Bethesda, Md, ; National 
(DHEW), Washington, . D,c, 
Dec BO r / ^ ' ' 

400-76-0116 

NICHHD-HD-dOl 1 1| NICHHD-HD-059 51 
67p* 



and Human Dsveloptnent 
Ins^, of Eciucatiori 



NICHttD-HD-0686y 



IDBS PRICE 
DESCaiPIORS 



MP01/PC03 Plus Postage. 

*Educa'tional > Research t Exdept ional\^Per^ as4 
GeneraliEationi ^Learning^ Probliems; Literature 
Reviews r^Memorizationi ^^Hental Retardation; 
^Mnembnicsi '^Retention (Psychology) i Special' 
Educationi Training Methods 



ASSJRACT 

A review of selected literature and data from 
specific experiraeats consistentiy indicates Both the causes or poor 
mamosy. performance 'by 'retarded' children and the ways this performance 
can ie impro,ved. Mhen laemory tasks requiring the use of any of a 
-number. of fflnemonic strategies 'are presented. to retaraed -children^ 
they seem to^remain passive and fail to produce active mamory 
routines. These difficulties can be overcome in one of tkro general : 
waysi (1) teaching the children t'he necessary str^ategies^ such as 
rahearsal and categorizationi and (2| forcing the subjects to think 
more deeply about the to*be-remefflbered material whenit is presented^ 
a task that puts the burden on the instructor or experimenter rather 
than on the ^ sub ject. I4 either case, the data from research have 
indicated, that the iaemory performance of retarded children can be ^ 
imprgved, often dramatically^' as a result of- well-designed tjainLng 
procedures, I-n a'ddition^ more recant work aimed ^t producing 
generialization has increased optimism that the memory skiiis of 
retarded children can be expanded from merely' achieving retention 6f 
'Specific material ^to the internalization of memofigation strategies. 
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improving Memory Skills in Mentally Retarded Children 
Empirical Research and Strategies for Intervention 

Genera 1 Background 

Introduction 

The poor memory skills of mentally retarded children have attracted 
widespread research and practical Interest.^ Research in this domain can 
be traced wck as far as Galton's (]887) and Bl net's (1904) pioneering 
studies of intellectual performance. Almost from the beginning of the 
Intel llgence te^jting movement, memory I terns such as digit span have been 
included on standardized intellige'^e tests. 1 1 became cleari hovyeverj 
that the acknowledgment of memory Inefficiency as one potentially definitive 
characteristic of mental retardation neither explained the source of memory 
deficits nor ImpUed that the deficits were unmodif lable, ^Accordingly, « 
during the past 15 years, attention has been directed toward investi- 
gating why the memory skills of mentally retarded persons appear to be 
Inefftcient and how the deficits might be rfemedlated through training* 
The current researcli interest In the remediation of memory defects marks 
the beginning of a convergence of the concerns of the researcher with 
the interests of practl tioners in education and clinical settings. 

In light of this lhared interest , the goals of this chapter arm two- 
foldi (a) to present an overview of advances In empirical research and 
theoretical accounts of the merrory .performance of retarded schooHaged. 
children and (b) to discuss the practical impT ications of the improvement 
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of menK)ry sknis through training* Since there are a number of recent, 
quite detailed reviews of research areas relevant to this topic (e,g., , 
Borkowsk! 6 Cavanaugh, 1979; Brown, 1978; Brown 5 Camplone, I978a, 1978b; 
Campione & Brown, 1977? Dctterman, 1979; Glidden^ 1979), our discussion 
Will jj-resent a selective, less technical review of this \literature. I n^ 
stead of striving for completeness, wo have selected rese paradigms 
and investigations of particular relevance to those inte, ad in practical 
applications of this research in educational and clinical settings, 

A State ment about MeTOry Theories 

I Although a detailed discussion of meinory theories would not be apprQ-"^^ 
priattf here, it is useful to introduce a few distinctions and indicate the 
kind of research we will be considering. Many di fferenti memory theories 
have been" proposed, but there is agreement that there are at least two 
components of memofy. One has been called long-term memory (LTM) and is - 
presumed to be a store of accumulated knowledge, A person's LTM is con- 
ceived of as having enormous capaci.ty, and information ^tored there is 
presumed to be^fairly permanent* Although information in LTM is regarded 
as being relatively permanent, the fact that information Is available in 
memory does not guarantee that a person will be ^ble to access that 
information when It 1% required. We shall return to this distinction 
later because one major component of intelligence is the ability to access 
stored information on the occasions when that information would be 
relevant. As. will be seen, retarded children frequently fall to use 
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relevant knowledga even when we 
them problems in many areas, ir 
meirorizatlon (Brown 5 Camp i one 
' In add! t ion to LTM, the c 
is working memory (ajso refer, 
memory). This is a Ifmrted cap 
rapidly. The loss of informat 
information or ,to simple fading. Retention cannot^ be ensured unless some 
overt attempt is made to maintain the information. The capacity limita- 
tlon reflects the fact that a person can only keep so many things in mind 
at any given time. One additional complication here is that' the effective^ 
ness of working memory is limited by both the amount of information being 
maintained and the demands ^imposed by the operations requfred for that 
maintenancep The more effortful the operations being carried out, the 
less room there is for the information being processed. One popular 
metaphor is that working memory consists of a fixed number of *'binss''^ 
and each unit of information takes up one of tHem. Maintenance operations 
may require one or more bins, depending on the efficiency with which the 
person can perform the operations. 

Much of intentional memorizing, including that which goes on in the 
school, the laboratory or the cl i ni cal testi ng sltuatf«^n, involves the use 
of procedures designed to circumvent the bottleneck Irnposed by the limits 
of working TTieTOry* On a very general level, there are two kinds of 
sityatlons to consider* In one, the task Is to remember a smairamount 
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ii e, a fact that causes 
■ ri ng del i berate 

Browft^ 1978). 
onent of the memory system 
ar short-term memory or primary 
am from which information is lost 
a due to displacement by incoming ' 
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of information, all of which fits Into working memory, for a reiatively 
brief time* In the others the total amount of information to be retained 
exceeds the capacity of working memory. In such cases, the individual can 
keep only a portion of the information '^alive" at any time. This is 
more difficult and requires that the Information be acted upon in some 
way (while it Is present In working meTOry) to make it more memorable. To 
be more specific, types of Information which require explicit effort to 
remember Include facts for a test, remembering a person's name after an 
Introduction, remembering , a new telephone number and other arbitrary 
facts. Verbatim recall of facts can usually be accomplished only when a 
^memory strategy (an explicit plan, to remember) is used, Fxamples of 
simple memory strategies Include underlining the main points fn a text 
in order to remember them for a test, associating some distinctive 
physical features with a person's name when Introduced and repeating a 
telephone number several times until it can be remembered in sequence. 

Whenever a memory task requires the recall of a number of pieces of 
Information, an efficient memorlzer might have to Introduce even more 
complex or sophisticated mnemonic strategies. For example^ he or she 
ffliqht elaborate the material so that It fits into a meaningful context 
(e*g., make up a story to embed 'the Items to be remembered) or perhaps 
look for redundancies, repeated elements, or categories of Information 
to help organlie the material. Remembering that there were four animals 
in a list of words will help the memori zer^v to recall those Items later; 
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noting the repetition in the sequent 3^93^9 will reduce memory load by 
about half; and noting that H92I776ig^l Is not simply a list of twelve 
arbitrarily chosen numbers, but rather, three very vvell-kriown historical 
dateSj will make this list easily retainable* These strategies help the 
memo rizer 'make more efficient use of a limited ability for verbatim 
recal 1 * 

As it turns out, -'good'' memorizers are those who possess a variety 
of strategies for making meaningless material more menx)rab1e. We would 
like to point out that much of what Is learned in school Is, at least when 
originally presented to the student, relatively meaningless. Facts, 
principleSs, and rules become meaningful only when some organi zat ional 
scheme into which they fit Is built up. During that building process, 
the items may be neariy meani ngl ess to the student and thus more difficult 
to remember* After the organizational scheme Is learned, new Information 
relevant to that structure Is more readily remembered, frequently without 
any special effort. ' 

A .View of the Retarded Child 

Having sketched an overview of memory components^ we need to ask where 
in this system retarded children eKperience specific problemSo Although 
we cannot-' review the entire literature Here, we v^uld like to Indicate 
what seems to be the major strengths and weaknesses. To do this, we intro^ 

i 

duce artother distinction, that between involuntary and deliberate memorl" 
latioh (cf. Brown, 1975) of" automatic and effortful memory (cf. Hasher & 
Zacks, 1979)' The main point Is that much of what a person remembers about 
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the^world finds its wa^ jnto LTM with no apparent effort* People and 

■ 

places may be recognizeds the details of personally experienced events may 
be recalled (including when and where they took place), and the essential 
gist of a conversation or storyi etc., may be Remembered without any 
deliberate attempt to remember them at the time these events were ax- i 
perienced. The memory system on these occasions seems to function autb- 
mai:ically and requires minimal effort to function. "The situations here 
are ones that tend to involve meanjngful information and which require 
recall of general details. While thera Is not enough research upon which 
to base any strong clalm^ there is at least some reason to believe that in 
memory situations like these, mildly retarded ^chi 1 dren tend to perform . 
quite well (Brown, 197^)* The suggestion hbre is that this aspect of 
the memory system is relatively Intact^ .i.e., it is not necessarily the . 
case that' the entire system of the mildly retarded adolescent ' i s in 
some way defective. - / " ' ' 

In contrast, there are many situations wherein we are forced to deal 
with information that Is not meahingful or wherein we need to recall events 
In more detail than would be the case If we were to fall back on automatic 
memory processing. In such cases, effortful processrng. Is required, and 
we often run into problems imposed by the properties pf working memory. 
Here there are two potential^ sources of problems foe the refarded child,, 
The first is the capacity of working memory. Although it Is clear that ^ 
there ai;e functional differences in the use of working memory (e.g,, the 
well-known problems retarded children have with many memory span tests. 
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most notably digjt^span)^ it Is not cltt^r whether the differences are due 
to the actual number of bins available or to the efficjancy v;ith which 
maintenance operations are carried out. The second potentia] source of 
problem is the availability of memory strategies to overcome the capacity 
limitations of working memory, regardless of their size* The data on this 
issue are very clears in general, mildly retarded children fail to pro^ 
duce such strategies spontaneously even when they are obviously necessary 
(see any of the reviews mentioned earlier). We will review some of this 
research below, ' ' 

Impncaclons of this research . The most general and optimistic view^ 
which can be proposed Is that, while the retarded chi Id' s- memory system 
appears to function relatively well In automatic memory situations ^ problem 
result when the child is required to employ any of a number of strategies 
designed to overcome working memory limitations* This view is an opti^ 
mistic onej as it indjcat'es that the major problem underlying the retarded 
child's poor performance is in the area of strategy use. If this is the 
casej then it should be possible to Improve his performance by teaching 
him to use these devi ces. It is this possibfllty which has motivated 
recent rasearchj and a large proportion of memory studies vyith retarded '\ 
children in the past decade have inc-luded a training component, B ^^ore 
looking at some of that literature In more detail ^ we would like to place 
It Into its historical context tg account for what seems to be a para^ 
doxical liniltation in that research. SpecIficaHy, while many training 

t . ■ . 
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Studies have been conducted, it is in some sense true that only a small 
proportion of that research is really relevant to the question of whether 
memory improvements of any practical significance can be achieved through 
instruction. To understand why this is so, it !s necessary to consider 
briefly the history of the training study and its use in comparat Lve/develop 
mental research* 

The Training Study (and Its Limitations) 
0 The first important point is that in many areas of cogni tive develop- 

i 

mentj the training study has served as an important theoretical tool; in v 
facts its use has been more theoretical than practicaU The typical 
situation in which the training study has been used is as follows^ We 
have a specific task and indications that different groups of subjects 
(young vs, old chi 1 dren, retarded vs* non retarded children, etc) perform 
differentially on that task. We would like to know why. To deal with 
this question, we need a theory of what individuals must do to perform 
well on that task and some hypothesis about the specific source(s) of 
individual differences. As an example, cons i der a memory task wherein 
we assume that effective perforirance requires, among other things, the 
use of a rehearsal strategy* We also assume that young children perform 
more poorly than older ones because of a failure qn their part to rehearse. 
We can test both of these assumptions simultaneously by training the 
younger children to rehearse. If thefr performance does Improve si g= 
nificantly, we are In a position to conclude that our original analysis 

II : 
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of the task was correct (if rehearsal were not an iniportant component of 
performance on that task, i nstructl ng chi Idren in its use would not lead 
to improved performance) and that young children perform poorlyp at least 
In part, because they fail to rehearse wi thout prompting (If they did 
rehearse spontaneously , training would not have been necessary). 

These theoretical questions can be evaluated on the basis of the 
subjects' immediate response to the trainlngi and it Is the case that the 
majority of the studies stop at this point. If, however, we are concerned 
with the practical implications of that training, we need to ask further 
questions. Specifically, we need to know if the effects of the training 
are durable and qeneral i zable . Will the instructed subjects continue to 
use the trained strategy on the same task given subsequent unprompted 
occasions? Will they generalize the use of that strategy to other tasks 
on which It would be beneficial? If the answer to these questions is 
^ negative, then the "positive effects" of the training have limited 
potent ial , for practical appllGation* 

The great majority of the studies with retarded children have looked 
only at the immediate effects of training, and we are thus better able to 
answer the theoretical, as opposed to the practical, questions. This is 
probably not surprising, as th^e Initial motivation for research was 
primarily the theoretical one of identifying the sources of memory problems 
in the retarded. It was first necessary to show that retarded children 
did not tend to use memory strategies appropriately on their own and 
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that iristruGtlng them to use strateglei would indeed Improve performance. 
The results of these studlts have been very encouraging because investi-, 
gators have been able to dei'lgn training procedures lisading to. much 
improved rroniory performance In many situations. Thli Was no small step, 
as"^ It' Indicated .both the type of Jnst^;Uction that might be necessary and 
that ^succesi was possible,. / - ; 

Fol lowing the^e studieSi a number of experimenters have begun to con- 

sider the evidence for durabt 1 1 ty and general I zabi 1 1 ty. While the results 

- ' ' ' : : . ^ ^ . : ^ 

here are Jess encouraging, there are reasons to believe that the picture 

C' \ ^ ' ' ' - ^ - \ 

more optlmlsti c than, the data would lead us to believe. We will 
elaborate upon this conclusfon in a later section of this paper and 
speculate on the form that more successful Instructional routines would 
take. Before doing that > however, m will re view a number of studies that 
show the e/fects of trailning on speqlfic tasks and that demonstrate nicely 
how large the potential for improvement Isp 

' Studies' Investigating the I'ralnlng of' Mnemonic Strategies v / 

; " - X=.- ■ ^ . ■ ^ /:'\. ■ 

Rghears'ar ^ ^ 

Rehearsal strategy training consists of having the learner continue 

to repeat the nahies of I terns thatf' are no longer available in order to, keep 

them alive In v/^rking memory. As indicated earlier, there are several uses 

for these strategies. One Is when the ^mouik «of information to be remembered 

is small enough to '-fit" into working memory* In such. cases, the learner 

can atteffipt to keep all the information aval lable UntI 1 It Is needed. If 
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the amount of rnformation to be retained exceeds the capacity, of working 
manpry, mora elaborate strategies wi 1 1 be. necessary because the learner 
will be^ able to maintain and work on only a portion of the material at 
any time. We will cons i der two. cases here to demonstrite how the two 
s i tuations ,can be handled, * . 

_ The f I rst rtask to be reviewed is the keepl ng-track, task. Thls^task 
IS sUftiilar to everyday situations that requlje us. to keep track of several 
things at once i The task requl res ' (a) rehearsal of the present instances' 
of the variabiles and (b) no rehearsal of the previous Instances of the^ 
.variables. For examplej In an early study of keeping-tpck performance 
with mildly, retarded adolescents ^ BrflWn (1972) presented seque/ices of four 
pictures, each representing a different category (e..g.j animals, foods, 
vehicles, or clothing^ On one se.quence the partrci pants might be shown 
pictures of a hdrse^ ple^ car; and shirt, Fdllowing this sequence, they 
would be asked to recall the instance presented for. one oft fhe four 
categories Ce.g., animals). On the next trial , jthey ffUght see^a c^t, 
then B, boat;, then a tie, and finally a cake and be asked to* indicate 
which food had occurred, , Across trials the order and ihstanc'es of fach 
cati^gory changed iq that the person was requi^red to keep track of the ' 
changing Btates (instances) of fmjr different variables (categories). Of 
interest here i s the: composi tion of the set of pictures used In the expert^ 
ment, A total af 16 pictures consisted of tm examples^ or st^t%s; of 
one variable (e,g.^ foods: pie, cake), four examples of^each of two 
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variablei [e.g.^ vehiclesi train, boBt^ plane, car), and six states of 
the final variable. Thus , , spec! f I c pictures would recur frequently over 

the series of trials,* 

' , - ' ... . . • 

The most effleient strategy for this type of task is to rehearse the 
fouf items preiented in the current set, keeping them avajlable until 
the test"OGclirs, Yntema and Mueser (I960) found that the keeping-track 
performance ©f nonretarded adults was not Influenced by the number-of 
states of each variable. The adults apparently used a rehearsal strategy 
to update the information on each trial and were able to disregard pre- 
viously presented instances. They would consider only the Items presented ^ 
on the current trTal and determine which of those was an example of the 
category being probed. With retarded adorlescent subjects, however/ 
Brown (1972) found that accuracy decreased as the number of states per 
varialjle increased. These results suggested that a 1 1 of thfe states of \ 
the variable* were being considered at the time of the test. It appeared^ 
thertj that^the retarded subjecti were not using a rehearsal strategy to 
keep track of the states of the variables. . _ ^ 

This early research on keeping-track performance led to one of the 
more intensive strategy-trainPng studies with mentally retarded adolescents. 
Brown, Camplone, Bray, and WMcok (1973) tral ned one group of mildly . 
retarded adolescents to use a rehearsal strategy In a keeping-^ track task. 
This rehearsal group was tral^d to repeat the first three items in each' , 
sequence threetlrres in order and then to^lbok only at the last item. The 
Kbgic here was that looking only at the last item would be pufflclent to 
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lead to. goodlmemory, is* the lag twrie between its presentation and the tes^ 
^ I tern would be -very short, ,A second group was given no rehearsal training* 
, Consistent with the findings reported In Brown (l972)s the performance ' ^ 
tile no-rehearsar tratnlng^group decreased as the number^of states per 
variable Increased. Performance in the rehearsal-training group.was 
I- higher and not Influenced by the numbe^ of states per variable. Thusj 
the pattern of results for the jehe&rsal^training group was the same as 
the results objatned with nonretarded adults (Yntema S Mueierj I960), 

The accuracy data |were ^supplemented by some splaed^of- responding data. 
Brown et al, measured the amount of time elapsing between the presentation 
of the probe question ("What was the anjimal?*') and the beginning of the ^ 
subject's response. For the nonrehtiarsi rig* subjects the amount of time 
increased as t fie number of states Included increased from two^to six, , | 
In the feheafj|al groups howeverj the response time was uninfluenced by i 
.this variable. Again, the Impllcatloh Is that Rehearsing subjects con^ 
. slder only the Items presented on the current trial; thus, ft does not 
fhatter how maDy states the requested variable has. In^ the absence of 
. rehearsal j however, the most recently presented Items will not be available 
In working memory, and the subject' wi 1 1 have to check through all the 
poss Ible states and determine which had been seen n»st recently, This 
* task should be more difficult and more time consuming as the number of 
alternatives increases from two to six. • ', . ■ 
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\rhe dsta frofn the experiment Indicated that the retarded ^ubj^ts 
did not use the rehearsal stratagy when left to their own devices but 
that they ware able to use i t ;successfuHy when they were instructed to 
do io* Recal 1 that they were instructed to rehearse Just the first three 
items. Students given no rehearial^ training A^ere correct approximately 
581 of the time wherf'teited m these items, whereai the^studenti trained 
to rehearse averaged around, 851 cbrrect in the same conditioni* 

In a sacbnd experiment j Brown et al. (1973) tested nonretarded 

'. ^ r ^^^^^ - ^ ' 

adolescents in two conditions, ^ A ^'rehearsal prevention"' group was tested 

as well as a '-no rehearsal prevent ion" or free strategy group. In the i . 

rehearsal prevention group 'the participants repeated the. n^me orf the 

pictures aloud for the duration of picture presentation ^ Thip prevented s 

the cumulative repetition (rehearsal) of the item names. There were no ^ 

cohstralnts on the ^study activities of the free-strategy group. Recall; 7 

in the rehearsal prevention condition was dependent on> the number of 7 

states, p^ variable* whereas recall was not Ififluenced by the number / 

of states per variable In the free^strategy condition. The same pattern 

of results; was obtained with the res^ponse time measu^e^ When preve|ited ' 

frorti rehearsing* nonretarded adolescents' performed like untrained mentally 

retardled adolescents- 

The results from these two experiments seen^d to provide, good ev|^- 

denqe that effective keepihg-track performance Is dependent on thi use of ^ 

a rehearsal strategy* Of most importance, however, the results indicated 
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that mentariy retarded adolescenti^ could use a rehearsal strategy follo\^- 
tncj ralatfvely simple and brief training*. ' 

One other Important point Illustrated by these two eKperiments Is 
that, in some sftuations^ not every aspect of a memiry strategy neids 
to recei ve expl Ici t training. The keeping^track task has two itrateglcr 
components; rehearsing the sequence presented and "retrieving" the correct 
response from the Inspection set* Mentally retarded subjects who were^ 
not trained to rehearse apparently ''searched" the states of tne relevant 
variables (as ,Jnd(cated by longer response latencies and lower recall 
accuracy) • Nonretarded subjects who were prevented from rehearsing were 
apparently forced to use the same strategy,; This strategy seems to be 
the only alternative when the picture names Included In. tHe most recently 
presented inspee^ ion set a re^ not readily available due, to lack of r^-^ 
heahsal.. When; merttal ly retarde^d indrvrduals were trained to use a ^ 
rehearsal strategy, however^ there was ^nd need to train them to ratrliive 
I terns from the inspection set rather than by category^ • 

Rehearsal and Retrieval ^ ' 

\ ' ' ■■'5* - ^ ' ' . ' ■ 

In some situations it may.be necessary to teach both an acquisitl'^n 
strategy (e. g. J reHearsal )c. and a systeratfc way of retrieving the infor^ 
matlon to be remembered- A'^trajning studly by Butterffeld, Wambold, and ^ 
Belmont (1973) provides an excel lent H lustration of this point. Mildly 
retarded adolescents were given sequences of six letters, each appearing 
on^ separate projection screens arranged in a horizontal array* Note that 
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six items are more 'than tliese chfldren could hold'simultanebusly in working 
memory* A subject'^paced procedure was used in which the participant 
pressed a button to view eteh item for a f ixfed ^eKposure before It terml- 
nated, byt^ the J'ubject was allowed to pause as long as he or^she wished 
before pressing the button to expose the next Item, At the end of each 
sequence, one of the letters was- exposed Mn a "probe wfndowJ' The subject 
was to indicate the location of the probe letter In the sequence. 

Belmont and Butterfield (1971) had previously found that mentally* ' 
retarded adolescenfts "paused very briefly, If at all, between presses, 
whereas nonretarded adults exhl bl ted a systematic pause pattern. Adults 
reKearied the early, i terns In, the sequence, and then quickly exposed the 
Jast few items. The adult strategy is wel l~adapte,d to the task requi-re- 
mentSj since for a short time after presentation; the last few items 
are easily recalled without rehearsal. Rehearsal of ths first few items 
in that list helps maintainthese Items until the recall test. 

Butterfield et al. (1973) ■First trained the! r subjects to use a "3-3"- 
rehearsal strategy similar tb that*used by adults.* The subjects were 
trained tb repeat the first three 'letters cumulatively, pausing to do so 
following the third letter and then to expose the last three Jetters:; 
quickly before an immedldte test. TWs strategy raised the level of 
performance, especially for the first three letters In the sequence, but 
recall of the last " i terns was still poor. Butterfield et al. hypothesized 
that although the' subjects were using the, trained rehearsal strategy, they 
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were not using an; appropriate retrieval strategy , The most effeetlve 
retrUval strategy would hive two parti. First, when the probe item 
was presented the last three Items would be "searched," taking advantage 
of the fact that these Ifems would not yet have "faded" from the memory. 
Second, If the letter were not^ In the last three, the first ^three 
rehearsed Items would be searched. 

The training procedure used by Bufterfleld et al, (1973) required 
several steps, Thfe subjects were Initially trained to. rehearse a sequence 
of three letters eumulatively and to count to 10 before Trailing the 
position of the probe I tern in that set. This gave the subject practice In 
.searching a set of three rehearsed items following a delay between the 
rehearsal and:the test'. Next, ihe participant was glVen siA letters and ^' 
wa^ Instructed to use the 3^3 rehearsal stratepy* rehearsing the first 
three and exposing the last three letters with ver^y short .pauses between 
each of the last three letters and between the last letter arid the probe* 
During this phase' the subject was^old^that the test Item wuld always 
come from the last three IC^ms, To aid performance, the subject was. 
instructed to point to screertN^numbers 4 through 6* jn sequehce* trying 
to Identify the position of the probe letter by sayfng the names of the 
letters 'to hfm/herself. After practice at this the suBject was told that 
# probe letter might be taken from any of the six positions* To dea] 
with this,, trie person was instructed to recall the letters, saying them - ' 
to him/hersiflf beginning with letters k through 6 and then 1 through 3* 
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The cdfffc I ned rehearsal and retrieval strategy traJnlng resulted (n^a sub- 
itantlal Increase In recall for all six items, where the rehearsal training 
alone faci I itated recall only on the first three items. 

The Bulterfield et al. experiments illustrate that the effective use 
of an acqufsltion strategy, while relatively easy to train, cannot always 
be expected to be coordinated with an effective retrieval strategy. 
Although iubjects in the Brown et al. (1973) study required instruction 
on the acquiiltion strategy^ they did not require retrieval strategy 
training. In contrast, the retrieval strategy necessary fpr thtf Butter- 
field et aV, task did require special training. Also, It Is Interesting 
to note that with the type of training used by Butterfield et aK, the / 
mentally retarded subjects were able to perform at the %Bm lavesl as 
persons. with average Intelligence. In factj recall following training 
was 1141 of that obtained with nonretarded subjects of comparable chrono- 

logical age who wer'e not given tt-alnlng. ^ 

^ /' . . . 

Categorization ' ^, 

: In the rehearsal training studies, such as those by, Brown et al, (1973) 
and Butterfield at aK (1973)i cumulative repetition (rehearsal) was ^ 
taught as a method for remembering a imall set of ordered rtems. In other- 
types of tasks, rehearsal strategies may not be as effective because the 
number of Items to be reTOmbered is relatively large. In one such task, 
the free^ reel 11 paradigm* the number of items presented can easily exceed 
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a nonretarded adul t' s abl 1 i ty^ to repeat a iaquend'e cumulatively. In this 
situation* a relatively large set of words (usually 10 or more) is pre- 
sentedj and after stydying the set, the person is free to recall the 
Items in any order. Nonretarded. adults- usual ly try to use soma Inherent 
relatednass of the stimuli as a bfsis for remembering the words. For 
instaiice, presented with a 16-^1 tern list containing four ftems from iach 
of four different taxonomic categories (e.g*, food, clothing, flowers, 
and ocGupatiohs) , adults will tend to use the categorical structure of 
the list as a means of organizing recall. Words from each category will 
tend to be recalled together^ even though they were presented in a random 
order. Th^ analysis of this "clustering" of recall by cattigories has 
been the .predominant, method ifor studying organ! zatfonal strategies' in 
free recajl. ^ , ^ * 

Research has consistently Indicated that mentally retarded subjects 
(and young nonretarded children) do riot spontaneously adopt stratagies 
utijizing the categorical ^ structure of a list. Several studies have 
attempted to induce the use of an organizational strategy by presenting 
the items by category during stimulus presentation ("blocking'') rather 
than using a random order of presentation (e.g., Bllsky, Evans, S Gilbert, 
1972^ Gerjuoy 6 Spitz, 1966). Other Investigators have tried to induce 
oVganliatlonal strategies by cueing the subject at the time of teitlng to 
recall the Items by category (e.g.. Green, 197^). Although these procedures- 
Increased the amount of citegory clustering, they resulted in only small - ^ 
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Improvements in recall. In most casesi there was no transfer of the 
organiiatfonal strategy to new lists of words. The weakness of these 
approaches to strategy training seems to be that, In contrast to the 
hedrsal training studies, the "training*^ techniques were indirect. That 

d 

i 

IS, by blocking the stimuli according to category at Input or by presenting 
category cues to the lubject at recall, the experimenter hoped to induce 
^^an organizational strategy .that would facilitate recall. ■ but it is the 
experimenter who is being itrategic In this case and manipulatl ng the 
subject, who can remain relatively passive. These Indl rect methods 
appear to be too subtle a manipulation to affect strategic aspects of 
study, behavior for mentally retarded subjects, 

^ Recently there have been more luccessful attempti to train mentally 
retarded children to actively use organizational strategies. Burger, 
Blackman, Holmes, and Zetl in^l978) devised a di rect ^tral ning procedure 
in which mrldly retarded adolescents were shown 16 cards, each presenting 
a picture of a common object. The pictures were from four-categories ^ 
(e,g,, clothing, foods, flowers, and tools) with four instances of each ^ 
category;. During the ffrst session (baseline) the 16 cards were presented 
for approximately two minutes and then covered. The subject then attempted 
to recall the picture names. The categorization training given to one 
group of subjects consisted, of, several componentsV The subject was first 
asked to put the plctuf.es that "go together" In a horizontal row. - . Sug-^ 
gestlons were given, if netessary , for arranging the icards by category, 

23 
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The subject was then ai,ked to label each category represented in the sort- 
ing and to najtie and cqunt the instances wrthfn each category. Next, 
the subject was told that the pictures could be remembered best if he . 
or she would try to recall the" pictures by the groupings. The pictures 
_^were^then xovered and the subject was asked to recall the picture. names, ^ 
If all of the picture names were not recalled, the experinienter supplied 
the .appropriate category nafne as a cue. 

This tra ini ng procedure was repeated three times with a different 
Sjet of pictures mach session* Thert were two follow-up ^estsr the first, 
two or three days fol lowing training, and the second, three weeks later- 
Recal 1, and cl ustering fol lowing tVaining was significantly higher than 
for the base! ine session. Performance was also higher than the recall 
and clustering of a j roup- of mentally retarded adolescents who had re- 
eelved the same^ amount of practice on the same stimulus sets but were - 
not trained to use the categorization strategy. Whereas 'training studies 
failed when using Indirect, passive manipulations such as category blocking 
, and cueing, a substantial Improvement In memory performance was obtained 
In msre direct training methods that demanded the subject' ij active 
employment of a strategy and, provided feedback about the strategy's , 
effectiveness. , 

Elaboration ^ ^ 

- - — - , ?* 5 

In many situations, material Is difficult to remembern^because It is 
relatively 'meanlnglesi. . One way to deal with such situations is to attempt 
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to search for or invent sohia meanl ngful context for the information. 
Particular typei of,mnemonic techniques deiigned to bring this about can 
be used in a varipty of tasks ranging from the learning of simple laboratory- 
type paired-associates lists to more, complex academic topjcs (see Bransford, 
Steinj Sheltons S Owings, ISBo)* To illustrate the efficiency of these 
techniqueSs we will use some data obtained In the area of pai red^assoclates 
learning, y^n e><periments of this type, the subjects see a series of pairs 
40f items, e*g,, fish and telephone, followed by trials on which one item 
is presented (e.g.j flsh)^ and they are required to indicate the item 
(telephone) with which it had been paired. One way to facilitate perforntance 
on these tasks is to use either verbal or visual mediators to cons^truct a 
more meaningful context In which to embed the items being paired., Ipor 
example, in the fish-telephone palVi l^ learners either produce the 

i 

sentence, '*The fish is talking on Ihe telephonSj'^ or form a mental Image 
of a fish talking on a telephone , retention is dramatically Improved, It 
is by now clear from a long" peries of studies that older and brighter 
children are mbre 1 i kely than younger or duller ones to use these kinds * . 
of elaboratLve strategies (Rohwer, 1973)* 

In an' experiment by Turnure, Buium, and Thurlow (1976)? educable 
retarded children were, given 21 pairs of Items to learn. There was one : 
Study trial, on which the 21 paired items were presented, one pair at a - 
time. This was^ followed by a test trial consisting of the first i te|n from 
each pair presented one Item at a time. Separate groups of subjects 
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differed in terms of the activities required of them on the study trial. 

We will consider only a subset of the groups hera. In the label ing con= 
dltfon, subjects simply repeated the names of the items (e,g,, soap-Jacket) 
after the tester. This condition served as a type of control treatment 
and simulated the type of study activity which can be presumed to be 
typJcal of the educable retarded chi Id given a paired-associates task. 
In three other conditions, the subjects were required to ahswer "what'' or 
**why" questions about the. pair, e*g*, "What is the soap doing under the. - 
Jacket?", "Why Is the soap hiding tn the Jacket?", etc. The aim of these 
procedures was to read the subjects to think about the meaning of the. ' 
individual itemi and to force them to search for possible relations 
between the members of each pair. Requiring this kind of "deep processing" 
(Craik e Lockhart, 1972) about m terns or pairs of totems generally leads jo 
good retention* even in cases where subjects do not know they wi 11 be 
given later memory tests (Murphy s Brown, 1975), That is, if materiajs 
are presented in such a way as to lead subjects to think in some depth 
about them, recall of those items will be good, independent of any In- 
tention to commit the materials to memory* - 

In the Turnure^^l. (1976) experiment, the differences among the 
conditions were highly significant. The chifdren In the labeling condition 
averaged 2,0 items correct (out of 21), whereas those in the "what" and 
"why" groups were^ correct on an average of items, an Incraase In 

recall of over 6001.; Turnure et fjl* also Included groups of nonretarde^d 
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children matched for*CA (around 7i) with the retarded groups* Children 
of this age have not yet begun to use these kinds ^of elaborative. strategics 
spontanaous ]y, and^ in fact. their performance was not different from that, 
of the retarded sample* They performfed poorly unless given the questioning 
procedures during study, in which case they improved dramatical ly. Agajn, 
the conclusion Is that retarded children's TOmory systems'are not. general ly 
deficient. When the reqyi|i te itrategy for the taskjs not employed by 
nonretarded children'^ no performance differences are apparent, 

"Summ ary " j ^ ' ' 

\ The data from these experimarrts (and dozins of others) are cj,ear and 
quits consistent in indicating both the causes of poor memory performance 
by retarded children and ways of improving that performance. When memory 
tasks requiring the use of any of a number of mnemonic strategies are 
presented to* retarded children, they seem to remain passive and fail to 
produce active memory routines, these difficulties can be overcome in 
.one of two general ways^ One is to teach the children the necessary strate- 
gies; thiswas tfje procedure employed In. the rehearsal and categori^zation 
examples. The other^ exemplified in the elaboration example, is to force ' 



the subjects to think more deeply about the to-be- remembered material 



rememKer 

when it IS presented* Here the burden is on the instructc^r or experimerTter 
rather than on the subject. The subject does not have to barry out any 
plan on his or her own but simply by answering the questions reasonably 
(In the Turnufe et ah exaifiple) ends up with a more durable memory repre- 
sentation* * / , 

' ' 21' , . 
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IfT ei ther case, the data Indicate . that the memory performance of re-^ 
tardad chi Idren can be improVad^ often dramatically, as a result of well- 
designed trainfng - procedures. It Is not the case that; the general memory 
system of these children Is defective but rather that they experience 
major problems when task-appropriate strategies are necessary, problems^ 
which can be greatly diminished by Mnstruction. Before claiming that 
there are significant practical Implications of these results, however, 
we need to consider the effects of the training in itiore detaiK 

Beyond the Immediate Effects of Training ' 
In this section we consider the criteria for effective training In 
more detail. The previous discussion has focused on a single Index of 
successful mnemonic strategy tralnlng=-lnltl"al strategy mastery. Without, 
denying the importance of this criterion as noted previquslyj we argue for 
the consideration of additional criteria. Merely demonstrating an Initial 
improvement in perfornjance js not sufficient to establish the practjcal 
utility of a training program. 'The effectiveness of a program should be 
evaluated against three basic criteria: (a) performance must Ifnprove as 
the resul t of training, both in terms of accuracy and In terms, of the 
act! vi ties (strategies) used to effect this accuracy; (b) the effects 

# ■ g ' ' 

■of this tralhln^must be* durable; It is obviously desirable to show that 
what has been learned through training is still applied after a reasonable 
time period has lapsed; (c) training must resul t In^genaral Izat ion to a 
class of similar situations wherein the tramed .activity would be 
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appropriatej without evidence of transfer, the practical utility of any 
training program must be called into question, 

DurabM ity or Maintenance ^f rnstructted Strategies 

Most of the studies, reviewed in the previous sections successfully 
demonstrated that training improved performance, Among those studies 
that have axplicitly assessed whether trained mnemonic strategies are 
maintained over time^ the results are also encouraging, at least for the 
more intensive training efforts. For instancej studies of rehearsal 
training In which multiple practice sessions were used have resulted in 
clear evidence for strategy maintenance. In a study reported by Turnbul 1 
(197^)* for example, a series of instructional sessions was followed 
by I retention tmpt four weeks later,' Turnbul 1 reports that all the 
children in^the instructed group were observed to continue with the re- 
hearsal strategy* The subjects in the Brown et al, (I973)^xperiment 
referf^ed to previously ware also tested for retention of the instructed^ 
rehaarsai stratagy* ^In this casa (Brownj Campione, & Murphy, 197^)? the 
subjacts wera tested for retention six months after the last of a series 
of 12 instructional sessions. On the retention test , they were brought 
back to the laboratory and simply told that they were going to play the ^ 
game again, F,e/, no mantlon was made of the rehearsal strategy they 
had been taught to use. After six months, the performance of the in- 
structed chMdren was still significantly better than performance of un- 
Instructed children. Analysis of individual subjects- data showed^ that / 
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eight of the ten i nstructed chji 1 dren continued to rehearse and were cor'- 
rect on 821 of the trials, compared with 651 correct for the un instructed 
control group. Note that 821 correct was almost identical to performance 

during training, ue,, the subjects who contmued to rehearse did so 

i ■ , . ■ ' - . 

with no appreciable decrease In accuracy, even six months af ter trai n 1 ng. 

• ^ ■ " 

Studies employing relatively briff periods of Instruction, howeverj 
frequently demonstrate only temporary iniprovements in performance. With 
briief training the mentally retarded memorlzer may show a marked tendency 
to abandon a trained strategy when not explicitly instructed to continue 
lts\use* This can be illustrated by iituations In which retarded children 
are taught a strategy for a task and are then given a series of follow-up 
testsi on Test 1, they are reminded to use the instructed strategy; on 
Test 2, they are given no such rerfilnders; and, on Test 3, they are again ^ 
reminded. In a series of studies (Brown & Barclay, 1976; Brown, Campione, 
& Barclay, 1979), children with a mental age of iik years performed well on 
Tests I and 3 but poor^ on Test 2, Note that there was no additional 
'training during these tests; performance levels were determfned simply ; 
by ^tha provision of reminders by the expirimenter- The strategy was 
evidently available to the children on Test 2, but they did. not use ft 
without prompting. In these cases the task remained the same throughout. 
The problem of accessing stored Informition would be expected to be even more 
problematic when the learner encounteri a new task on which the strategy 
is relevant. Thi proposal that this abtl i ty to. access 'stored Information ^ 
for use in' multiply situations Is one majrfr component of fntalligence, 
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has been outlined In more detail In Camplo^^^^^^^i {1978) and Brown 
and Camplone (1980), ^ / 

* Overall, It seerns to be the case that maintenanee of a trained 
strategy occurs following eKtended strategy training, ^ In fact, somewhat 
more fine-grained analVses by Butterfleld and Belnront (1972) and Borkowskis 
Cavanaugh, and, Reichhart (1978) suggest that the amount of training neces- 
sary may vary wl th "the 'sabject/ In their studies, they found that 
maintenance was a function of the efficiency and precision with which 
the strategy was carried out during'iralnlng. Those subjects who eKecutad 
the strategy wiell at the time of training were more likely to maintain 
the strategy subsequently. These results indjcate that training for 
-Individual children should continue until some criterion of strategy use 
Is, achievedp rather than the usual procedure of i.^tructing all. subjects 
for a fixed number of trials or sessions* While some additional '^Ine- 
tuning** . Is necessary to help fill out the overall picture^ the current 
data are ek^ouragingi Maintenance can be achieved with a- sufficient 
amount of tra inning. 

Attempts to Assess- the General Ization of Training - 

The third criterion of effectl veness of training In mnemonic strate^ 
giaSp general Ization j or transfer to appropriate new situations* presents 
the most recalcitrant problem for training programi* There Is, general 
agreement that evidence for flexible generalization to oew situations is 
sadly lacking. .Inflexibility In the use of tralni^d skills In new situations 
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is so pronounced a problem for most retarded children that it has come 
to be viewed as an almost universal cogni 1 1 ve. def i ci t , Both American 
and Soviet psychologists, not to mention parents and teachers,. have . 
repeatadly observed the difficulty which even mildly retarded children 
experience with generalization. Successfully training a mentally re- 
tarded child to use a simple mnemonic skill in one specified situation 
seems to be well within our competence as instructorsi getting the child 
to use the Information appropriately in other settings appears to be 
the major hurdle, _ 

In an earl ler paper^ Campion© and Brown (1977) concl uded that there 
was almost no evidence in the literature indicating successful generaliza 
tion^of trained strategies by educable retarded^chi Idren, ThiS passl- 
mistic note can be offset^ however, by a number of considerations. The 
most important of these is that many of the studies wftl^ negative results 
were not designed specifically to assess generalization and certainly 
-j^ere not done for the purpose of achieving generalized effects of 
training. As noted previously^ initial training studies were conducted 
to determine if strategy training would facilitate performance. When 
tests for generalization Were inlluded, they were simply "tacked on" 
at the end of a' study. It became apparent from these studies that 
genera ligation was not something that would-be achieved readily and that 
if generalization was something to be hoped for, the trafning procedures' 
would have'to be TOdified to take this into account'. 
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In retrospert, this is not surprising; and, rndeed, It now seems 
unclear why ganeral tzitfon would be expected foMowfng the typical 
training procedures In the nterature. In the design of the standard 
experiment, the subjects are simply given a memory task and are told to 

employ some strategy. No attempt is made to explain why the strategy 

I- ^ 

was necessary or how it may have affected performance, much less that it 
may be useful in other situations. Essentially, the students are required 
to induca all this information on their own* Retarded children do not 
fill in such gaps readily (Brdwn, 1978; Butterfield et al., 1973)* so 
the results of such eKperin«nts seem as though they should have been 
predictable* 

' The minimal instructions and explanations empiloyed might have led 
us to expect no general fzatlon for yet another reason. Recall that one 
of the conditions In which strategies are' necessary obtains when the 
amount of material to be retained exceeds the capacity of working memory. 
There are data available that indicate that retarded children frequently 

overestimate their memory capacity and capabilities by a large amount, 

"... ' , _ ^ i 

i 

For instance^ when shown an array of ten pittures and asked how many of 

them they will subsequently be able to recall, they frequently indicate 

?^ - ^ ' ' ■ 

that they can recall all tisn when in fact they , can only recall jhree or 

four (Brown, Camplone^ Murphy, 1977). Given thei r overettimatlon of 

thei r own capabi 1 1 ty, It is not surprising that they, ipall to employ any 

strategy/to help their recal 1 * It v^uld follow, that they would not 

, ■ ^ H ■■ - 
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understand why the trained strategy was necessary, and hence, there would^ 
be no reason for them to generalize it, 

Ther^ is another factor that might be eKpected to impede generaliza- 
tion, and that concerns the nature of ^ the skills that have been trained* 

-• 

Although the various strategies that have been investigated are important 
vehicles for the study of strategy training, they are not particularly^ 
general. In fact, there are many situations in which the use of the 
strategy trained would be Jnapprpprlate* A rehearsal strategy, for exampre 
if not appropriate for taski with/a large number of Items to be remembered. 
Effective generalization of a rehearsal strategy would, therefore, require 
that the trainee be able to discriminate situations in which rehearsal 
would be appropriate from those in which it would not. 

For pyrposes of training^ it seems possible that general izat Ion would 
be more, likely to occur If more general skins were trained, I -a*, if 
the activities being instructed were truly trans-^ii tuational , In such 
cases, the children could apply what they had learned without having to 
analyze the task to determine whether or not It was appropriate* There 
are reasons to believe that this might work. Proponents of cognitive 
behavior modification (e.gv, Melchenbaum, 1977) have Investigated the 

; . . . / ■ 

effects of training self-^regulation behavior, such as having students 

■■ ' 
ask themsetvss if they understand what« they are iupposed to be doing, if 

they are remaining, on task, etc, and it appears that Instructing such 

general routines results In more general iiatlon than training more specific 

tehaviofs. > 



Research and Strategies for Intervention 

32 

Recently^ theorists have taken the approach that attempts to bring * 
about generalized effects of training require a reanalysis of the design 
of the instructional component of the research; it should be designed 
with the goal of general Iiation in mind (Stokes & Bier, 1977)* As 
indicated above * there seem to be two general directions in which to 
proceed* (a) improvements In the design of training studies (including 
the type of instructions and explanations given) and (b) a reconsideration 
of the types of skills that are trained. A detailed discussion of these 
two avenues can be found In a paper by Brown and Campione (1978), and 
we will give only^the highlights here. To our knowledge^ there is no 
study available ^that satisfies all the conditions we feel are necessary 
for a completaly adequate training study. Given this, the negative out^ 
comes in the literature may be due to the faulty design of the training 
rather than to an InabMlty of the subjects to generalize,^ To document 
this, we will show that some of the factors we regard as important do 
influence general iiation when manipulated indlviduaMy, We will then 
Infer that manipulations of several factors simultaneously will produce 
even greater effects. 

Firsts considar the design of training studies and the hypotheses 
that the failure to obtain generalization is a result of {nappropriate 
training regimes. Brown and Campione (1978) have listed a series of re- 
qutrementi for an adequate study, Jf the aim is to produce generalization, 
and we will review a number of them here. The first set takes place 
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before intervention begins and Involves a detailed diagnosis of the briginal 
problem*^ It should be established that the skill being trained is one 
that IS important In a variety of situations and that is lacking in the 
i^mmature learner* Even when these conditions are mets the specific 
causes for the lack should be considered. For example^ a child may not 
use a rehearsaj strategy for several different reasons. The child could 
be unaware of the need for any strategy; or the child could appreciate 
that a strategy was necessary but not realize that rehearsal would be 
approprfate. This in turn may be true because a rehearsal strategy was 
not used by the child in the past. Even if the child had rehearsed on 
soma task previously (spontaneously or in response to Instruction)^ the 
child may lack sufficient mastery over this strategy for a variety of 
reasons. Including a failure to recognize the new ta|k as one demanding 
rehearsal or an Inability to modify the bid strategy to fit the precise 
demands of the new task. While we could contlnuep the point seems clear, 
Slmpfy designating a trainee as a nonrehearser is an Inadequate diagnosis 
of the original state of competence* Very different forms of training 
wouVd be indicated for children in various starting states, 

' A number of recommendations concerning procedures during the instruc- 
tional period warrant consideration, (a) Include a statement about why 
the strittegy Is needed^ ideally with examples of how poor performance 
would be without It. (b) Include a detailed specification of the various 
componants and their assembly, since students may not develop the strategy 
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In Its full detail, l.e,, they may not fill in the missing steps themselves 
(cf. Butterfield at al,, 1973)* (c) Train to some cri ter ion to ensure 
that the learner has mastered the skill within the original context before 
expecting generalization to a new context. (d) Provide feedback about 
the effectiveness of the strategy by indicating clearly the level of 
performance achieved with it vs, without it because students are not likely 
to transfer the use of some procedure unless they are aware that It is 
helpful, (e) Train In multiple settings since Instructed strategies may , 
remain ''welded'' to the training task unless the child Is shown that the 
strategies are In fact ue-sful in a number of tasks* (f) Provide direct 
Instructions about generalization so that the learner understands that 
transfer Is an important part of learning. All of these recommendations 
are based on the fact that retarded children do not tend to "go beyond 
the information given." Without these training procedures there is no 
reason tJ bel lave that they will infer that generalization Is possible or 
desf rable, 

^ Ideally, instruction should be tailored to the begl nnl ^^competence 
of the learner. However, It may not be possible to describe that competence 
completely before training^ and training may fall* One final feature of 
a good traini ng .study is that It be designed to distinguish between dif-- 
ferent possible causes of transfer failures* If the reason for failure 
can be specified, the Instructional procedures may be effectively re^ 
designed. ■ , * , 
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!n addition to suggesting desfgn modifications to maximize generali= 
zatFon, Brwn and Campione (1978) also advocated a reconsideration of the 
skills trained. They suggested a concentration on more general skills 
likely to be trans=si tuational . The specific suggestions were based on 
the pervasiveness of young children's problems with sel f -regul at ion and 
control of their goaHdirected activities (Brown, 1975, 1978; Brown £ 
DeLoache, 1978; Meichenbaum, 1977; Mischel & Patterson, i976), sfow= 
learning children in particular experience major problems when required 
to orchestrate and regulate the use of strategies (Campione £ Brown, 1977, 
1978) • An alternative or supplement to training specific skills Would be 
to train general ''metacogni tive" skills notably absent in the academic 
problem solving of these children (Brown, 1975, 1978). General meta- 
cognitive skills such as checking, planning^ asking questions, self^ ^ 
testing, and monitoring current act i vi t ies rarely appear in the protocols 
of s low-learning ch! Idren, but they are'very general skijls applicable In 
a wide variety of situations. In addition, it Is the failure of learners 
to employ these general *'overseef ng'' functions that seems to be a major 
reason for their failure to transfer learned information (Brmn^ 197^', 
1978; Campione £ Brown, 1977, 1978). Given this analysis, the logic 
for directing training at these skills seems strong. 

There Is another reason why training attempts directed at general 
iki 1 Is might be more 1 ikely to result In transfer. One problem with speclfi 
skills If that they are Just that-^speclf Ic to a very small class of 
situations. For learners to generalize the effects of Instruction in the 
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use of specific routmeSj they would have to be able to discriminate the 
situations In which the routine would be appropriate from those In which ft 
would not. Adequate generalization of specific strategies v/ould require 
both extended use in novel s i tuat Ions and decisions not to use the trained 
routines In other situations in which It would not be beneficial (Brown, 
1978; Campione S Browns 197^, 1978), In the case of general skills, this 
discrimination should not be necessary, as the skill or routine could 
simply be used in a whole battery of problem-^sol ving situations without 
regard to any subtle analysis of the task being attempted. In this sense, 
"general metacognl ti ve skills'- might be the most likely to laad to transfer 
across task boundaries. » 

As a final comment here, these two suggestions regarding design of 
training studies and choice of skills are not mutually exclusive. In fact^ 
we believe that the best programs will be those that Include both the welH 
designed training of skills together with the training of procedures for 
overseeing those skills* We would argue that Instructing specific skills 
without explicit instruction in their use and management Is unlikely to 
lead to generalization. Also, we do not see how Mnagement of skills 
can be taught in the absence of specific skills to be overseen. Again,, 
the Implication is that both should be considered when Instructional 
rdutlnes are being developed, ^ - - ^ ' 

While no studies have incorporated all the features outlined above, 
studies taking some of them Into account have begun to appear. The 
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result has been an jncrease in the likelihood of obtaining transfer, 
allowing much more optimistic forecasts about our abiMty to engender 
practically important improvements in memory performance. 

R^Q_%n_t Research on General Ization 
In this section, we will indicate some of the factors that have bee 
shown to influence the likelihood of obtaining strategy transfer. In a 
number of studies with npnretarded children (e,g*j Borkowskij Levers, S 
Gruenenfelder, 1976; Kennedy 5 Miller^ 1976)^ an instructed strategy was 
more likely to be maintained In the absence of experimenter prompts if I 
had been made clear that the use of the strategy did result in improved' 
performance* Apparently ^ for these subjects j the utility of the strateg 
was not appreciated without exp 1 i ci t feedbacks and simply providing that 
information resulted in increased transfer. In a pair of studies with 
nonretarded (Keitner & Borkowski, 1979) and retarded (Kendall, Borkowski 
s Cavanatjghi Note 1) childrenj training centered on the use of elabora^ 
tive strategies to faciUtate paired-associates learning. The training 
extended over four days and involved a number of features, including 
explicit feedback about the strategy-s effectiveness* A generalization 
task was also employed; the dl fference "here was that th^' children were 
required to learn triads, r,ather than pairs, of wordsi In both experi- 
mentSi children given the elaboration training outperformed control 
children on both the trafning and generalization tasks. 
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We turn now to a study by Bslnfent, ButtarffeVd, and Borkwskf (1978) , 
Investigating the .role of training in.muttiple, rather thin single, con- 
texts^ They were concerned with the use of a variety of rehearsal 
.strategies to be used, on some sfmilar short-term merrory taiks. In each 
qase^ the subjects^ 12* to Is^'year^old rjetarded children, saw a series 
of seven letters* one in each of a row of. windows/ They were allowed to 
go through the list at their own rate* This study trial was^the^ followed 
by one of the memory tasks* In three of them* they were required to recall 
all seven I terns i but in di fferent orders* The three condl tions were 3/^, 
V3f ^nd 2/5. In the Vk condl tion* for eKample, the subjects were, to 
recall the last three items of the set, .follwed by the. f Irs t four ! tems\ 
-In a probed recall taskp the^set of seven items was fqllowed by a test 
letter, and^they were told to IndiGate the window In which that letter 
ha^ appeared. The point Is that rehearsal processes w^re necessary on 
each of these tafks,al though^ the specific form of the strategy had to 
be modified to take into consideration the speci fic demands of each. 
Ror example, ^n the 3/4 case, ^ the optimal strategy/would be to vi^Olf the. 
first four ^itera and then pause and reheapse them as a group 4jntil they 
are learned. Following this, the last three Items should be viewed more 
rapidly, and the subjects should attempt recall of the set Imiredlately. 
Going from a 3/4 recall to a 4/3 recall' rfqu^lYed the learner both to 



need for rehearsal an^\ to modify the strategy to 
conform to the changing*response requlremaht. 



recognlie the cont inCied 
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' In the Belmont at al, study, two groupi of retarded children were. 
Invblvad, pne that reoelved training on only the 3/^ task and one that 
was .taught to deal with both the 3/k and tasks. While the group. 

trained; pnly on the did not ih^ evidence of genertl f latf on^ 

^ ■ ' . ' *■ 
■ the "twice- trained group did contlnue to rehear&e on th4 2/5 and prdbed 

^ recall tasks. In these tasks,' they .showed study patterns const stent' wl th 

rehearlal usage, .and their recall scores were about 1 701 of those of 

•the singly-trained group. While the variations irr the tasks employed 

hare ari small aYid thus the ^amount of generaliiatlon demonstrated soma-^ 

, ^ what llfnlted, the results are Impressive and-indlca^e the potential gains 

to Be^achfeved Jthrough traf ning In multiple eonteKts, 

The final study to be described assesse.d the effects of Instructing 

mildly^ retarded children "In the use of a general V^top, test, and study" 

routine (Brown, Camplona, & Barclay,^ 1979). The Initial task on which 

/ : . ' ■ - ' ^ . ^ ^ ^ 

Instruction was given was. one In which subjects were required to study 
^a supraspdn list of pictures unti 1 they felt th^ were ready to recall 
' 'alj the "pictures' In order. The pictures were presented In a series of 
' windows, and the subjects could view any picture by pressing its window, 
. Only. one picture was j/lsible at a time, but the subjects could Investigate 
the windows In any order and as frequently as they wished. They were also 
told to ring a bell when they felt they were ready to be tested for recall. 
In a series ^f prel Imlnary sessfoipif the maximum number of pictures each 
child could recall i'n this S'ltuatlon was determined individually for each 
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child, Froni thilSeoint on\ each child was given a series of , trials on 
which he of. she was required to recall li tirtias the mixlmum numBer; 
thuSj if a child could, recall fivfe Itemi without aid, eight items would- > 
be presented on each experimental trial, / . ' ^ 

Parformance was Initially poor on this more difficult taski even 
though the children were free to study for*as long^as they liked. During 
the training portion of the study, chi Idren were taught strategies that 
could be used to facilitate their learning of the liits along with the 
overseeing or monitoring of those strategies* The latter aipect of 
triining was accomplished by emproying strategies that Included a self 
testing, component and by Itelllng the children' to monitor their state of 
learnihg,' For example. In a rehearsal condition, the subjects were told . 
to break the list down into manageable subsets (three items) and rehearre 
those subsets separately. They were also instructed to continue rehearsing 
the group of subsets untl 1 they were sure they could recall all tht items* 
Note that one can only continue to rehearse all the Items if he or she can 
remembir them well enough to produce them for rehearsal* Thus, In this 
situationi rehearsal serves both to facilitate learning an# to prolld^ 
a check.on the state of that learning, \ Anbther strategy, anticipation, 
which Included aim! lar self^test I ng, features, was Included, Children in 
a final condl tioh#, label Ing, served as a control group* Children In this, 
condl^on^^wer^^ to go through the list repeatedly, labeling each item 
as |hey exposed It, and to continue that activity until they were Bure 



they wer;e ready to^ recari 
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We will present h4re the data for ©nly an older group of educable 
" ^ • ■ \ ^ . ' ' ' - 

.retarded children (mean IQ ^ 70, mean MA ^8), Children taught the 

stratagfes Involving a sal f^^testlng component improved their performance « 

s igni f {cant1y» whereas tho|e In tha controV condl tlon did qotp These 

effects wire extremely durable * lasting over a sarles of post-tests,^ the 

last one year after the training had ended. Shortly after the ona^yaar 

follow-up test I the children were tested for generalization to a more 

typ I jcal school taskp studying and rfcalling prosi rraterlals* Those 

students given either rehearsal or antfclpatlon tral ning, outperformed a 

pair of control groups* T^ey showed both better cdmprehanslQn and recall 

of tha texts, thus, the affects'of instruction glven^ In the context^bf 

learning to recall a series of pictures generalized to the very different 

situation of studying texts. 

.---..^^^^^^^^^^^ / ■ ' ' V ■ ■ 

Practical I mpl I cat Ions of Stratagy Training Resaarch 

/ ^ _ _ — ^ ] ■ 

Given this body of rpsaarchp what can we say, about the fTOdiflabillty 
of tha memory capabilities of the retarded child?. Wa think quite a lot. 
It is by now abundantly clear that wharaas retarded children perform* 
poorly in a wide variety o¥ memory tasks , ^^thesk tasks tend to be ones In 
*whlch particular strategies must be used to effect efficient performance* 
Fortunately, if thay are induced to carry out the right oparattons during 
study and retrieval, their performance Improves, This can be ach laved In 
either of two ways, the choice of which depends upon exactly what the artn 
of Intervention Is, 
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: The fl^st case is one In whtch retirded chMdren must learn and 
* remembar seme specfflsd set ©f fagts or Items. We by now have a relatively 
gdod undefstandlrig of the processes necessary to bring about durable 
memories. Indlvlduils who engaga In deapjjprocessjng (Craik s Loekhart, 
1972) or broad alaborative processing (Anderson & Redar, 1979) of material 
to be ratal nid show good retention. It Is jmportant that this outcome^ 
does ntot depend upon the Indlvldt^l 's Intention to remember, I,e,, good i; 
retention Is an automatic result of such 'proceSsIng* For example, h 
Murphy and Bro^n (1975) showed 4-year-old children a set of 16 Items, 
four from* each of four categ6rles« In one condition, the children were 
instructed to remember the Items and were given 2 minutes to study them* 
In two "other conditions, ,the chMdren were given 2 minutes to sort the 
Itami Into categories, u6v, forced to think about the meaning of the 
items and note soma similarities and differences between them. In one 
of these two Conditions, they were told that thay would later be tested 
for thai ^ memory of the' pictures; In the other, no warning about the , 
impending I memory test Was given. The main outcomes ware that (a) the 
latter two conditions led to better recaM (501) than the simple instructions 
to^ remember CO ndi t Ion (3^1) , and (b) the tw categorization groups did not 
differ, l*e,, the children who did not know they would be tested for memory 
recalled, as many Items as those who, were forewarned* 

The conclusion from these data Is that the way in which the learner 
Interacts wi.th the materia^l determines the accuracy of recall. It does 
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not seem to matter whether the learner angages those actlvitfes In an . 
attempt to remamber or^ is "tricked** I rtto doing so. Thus, In the Turnure 
et al* tl976) experiment^ leading the subjects to thSnk In iome depth 
ibout the pairs of Items resulted In supertoV performance. If the goal 
is to produce good fr^mofy of sonrn specified set of materlali we do not 
need to rely on the student's producing the necessary' mnemonic pyrotechnics, 
If, during Instructions we force them to carry out the appropriate opera^ 
tlon, good memory should result* ^ V I 

The second goil we might aim for Is to teach retarded children how^ 
to Spontaneous ly employ some of the strategies and operations necessary for 
''goo^ retention, rather than having them rely on external agents i To do 
this/ we must provide them with the ski 1 Is and strategies upon which 
mempry relies .and teach them how to go about recognizing si tuatloris In 

which the skills, or simple variants of them, are appropriate, I.e,, 

ft ^ ' ' ' 

teach them to generalize, Whjle we have a long way to go In this area, 

_ . . . „ . . _ "' ] ^ 

we are making a beginning. Recent work has begun to show that generallza- 
tion Is achievable and to indicate some of the factors th^t should be : ' 
IncTuded In any training program* Our feeling Is that we know enough 
about both memory and the retarded child's cognitive profile that we can, 
devise a '^memory /curriculum'' aimed at achieving this goal, and w,e have In 



fact begun doing 



this. We do not have any data yet, nor do we have space 



here to describe -the overall programi but we can Indicate the form the 



Instruction wITl take 
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In describing this ''curriculum,'' we also sunmarlze the paper, for 

tha design of such a program depends upon our knowing whit the source of 

^ ■ . ^ . . ■ . i - . 

the retarded ^chf Id's immry problems are and upon our hypotheies about 

whrch aspects can be Improved and how we might go about Improving them, 
Our*^ beg Inning point Is that retarded children experience mefTOry problems/ 
because: (a)' they do not produce the mnemnlc strategies necessary on a 
number of ta5kr» possfbly because (b) they do not have a good understandin 
of the itrengths and weaknesses of their meTOry system or hw It works, 
Plnallyr (c) they do not systemitlcal ly regulate their own activity, * 
either ^s ger?eral problem-solvers or, more specifically, as intentional 
memorizars- ^ - = ^ 

THa first step Is to teach the children that, for anyone > remembering 
Is^vary difficult and limited In some situations, whereas In other cases# 
good retention Is relatively easy to achieve (e*g,, recalling the names 

of a s0t of 25 pictures is very hard, but simply recognising that you have 

, - _ _ - ^ _ _ _ _ _ _ ^ ■ 

seen the pictures before Is extremely easyi recalling a series of two 
digits Is easy, but of ten digits hardj etCi), They can also^be taught 
how tq^recognlze the areas in which they will have problems, ue., some 
of the factors that make remembering djfflcult*''klnd of memory test to 
be employed, anbunt of material , meanlngfulness of the material, etc* 
After this, we will outline a number of strategies for dealing with these 
situations* Each strategy will be illustrated on a variety of problems 
(to minimize welding affects), and there will also be examples of problems 



^ Research and Stritegies for Intervention 

, „ "'^ ' ■ I 

' in wh!ch that -strategy v^u Id be inappropriate. .This can be achieved by 

■\ ' ." > ' . 

giving eKplicIt feedback about* recall when the child does, or does not, 
use the strategy* This component of the program consiits of comparing 
and contrasting the kinds of taiki In which one or another itrategy would 
be appropriate. The aim Is to Indicate to the trainees that'^ genera 14 la^ 
tlon Is something, they shourd%im for and to teach them something about 
how they should go about It* 

The preceding steps have been coficerned with identifying the need 
for some strategy and selecting, one that matches the task at hand* We 
then turn to the management and monitoring of the* chosen strategy. For 
exarrple, chl Idren will be told to stop and test themselves regularly to 
check on how well they are learning* On the basis of this checking, they 
can decide whether to cease studying^ If learning Is adequate, continue 
studying with .the same. Itrategy, or find that they are not improving and 
abandon that strate|iy to search for a better approach* While these various 
steps seem to be acquired naturally 6y cKi IHrSn W aWraip^ . 
intelligence, there Is evidence that each one causes problems for the 
retarded child, hence the need for the kind of explicit instruction in- 
eluded here. (For a more detailed. description of the issues Involved In 
the selection of general I if ng strategies, see Camplone & Br^n*' 1977*) 

Finally, In addition to providing instruction on each of these 
component skills, we will Include the kind of self-management procedures 
used with considerable success by the proponents of cognl tlve behavior 



48 



/ Research and' St n teg I es for Interyention 

. " / k$ 

■ ■ ' - ■ ■ ' ■ / ■ 

modification techniques (Mef chenbaum, /l977) • These procedures are de- 
signed to maKimIze the Mkenhood th^t the products of our instructibn, 
will be adeassed when needed to deal with memory requlrementi of new 

■ , • \. A / ' ■• 

problems, i*a.p to lead the chl/ldren to thPnk systematical ly about what 

they flefd to do In their current situation. In our application, instead 

^ ' - / ' . ■ ^ ' 

-of Instructing very general/ self-^management skMls (*'Do I understand 

• y: ^ ' / ~ ^ ' . ^ 

the task?", "Am I attending?", etcJi we wi 1 Pint rdduce more memory^ 
specific questions. When confronted with a memory si fuatlon, chi Idren 
will be taught to ask themselves (a) "Can ! remember easily?" and tc self- 
test If not sure, /(b) "If not, what do I nead to do?" (c) "Is this 
task like any others I have worked on?" (d) "What did I do there, and - 
can I do something like that here?" If some approach Is taken, (a) , "Am 
I making acceptable progress?", etc, Tha aim here Is to- fntroduce a 
plan for man^gl/ig the child's memory resources and to make expllci t the 
way In which the various Instructed activities should be considered ^^nd . 

-saquanced-to deal- wl th ,^oma novel .01^ even. 0^^ . 

" ■ -.^^^^ j ^ - ' 

- ' Summa ry 

In this chapter, J we have considered some of the research aimed at 
understanding and remediating the memory performance of mildly retarded; 
children- We found areas In which their retention saemed quite good and = 
concluded that the overall memory system Was not Just generally daflcient. 
When, however, , mnemonic strategies Wfre requi red, retarded children did 
perform poorly. Teaching them the relevant strategies or leading'' them to 
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engage jn approprfate aetiyftlls did result in muGh enhinced recall, thus 
indlcitlng the potential for improvfng memory. While the results are 
sufficient If the goal Is .to achieve retention of som specif fed material , 
we argued that they are not sufficient If we want tmrm widespread effects.'^ 
In this 'ttase^ practfcal ly important benefits would ^ecrue only If we 
could also provLde eyldfence for the maintenance and general liatlon of 
training^ effects* While early data were not encouraging In this i^egardV 
more recent work aimed at producing generaUiat Ion has been more successful 
and has served as the basis for increased optlmfsm. 

As a final comment ^ we try to practice what we teach and have engaged 
in some checking and monitoring actlvltfej ourselves wi th regard to the, 
current state of our memory and Instructional theories,. We feel that 
theories are developed so sufficiently that we are willing to try to develop 
a mempry package which we can take into the eJ.assroom with some hope of 
success. While we may turn out to be wrong^ this willingness Is at least 
a measure of our evaluation of the current state of knowledge* A few i 
years ago, we would not have been nearly as willing, and the Inference Is ~ 
that the fljeld as a whole Is making progress toward soma practically sig^ 
nfflcant applications. Further, we would expect more' rapid advances in 
the Tuture, as many, workers in the field have cotc to vIeW such practical 
success as an/important yardstick against whl&h to evaluate theories, ' 
resulting in a convergence of^'bislc** and ^-applledU research^goals; we 
anticipate that this distinction wl 1 1 become even more blurred with, time. 
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